A sinqile meanB of getting aiound fiila Ib to have flie teyboard generate 
octavejy related voltages in fbe Oret place. TMs eliminates the need for a 
separate e^iponential comrerter on each oscUlator and filter. And when you're 
taUdne about 3 or 4 VCOa and a coi^ile of filters, ffais is abig sariun & cost 
and drift problems. 




14 



4710 BALANCED MODULATOR 

Conventional sjTilhesizer components 
provide the user a multUude a souroea of 
sound waveforms that are rich In harmonio- 
ly related frequencies, but only the Balan- 
ced Modulator provides the basis for 
generating sounds with component frequenciei 
spaced according to non-harmonic IntervalB. 
While natural sounds with these properttee ' 
are less than numerous ( chimes, goDgs, 
certain man-made wljlstles, Insecta and 
ctiiers), the sound of Qie suppressed carrier 
vaveform can be one of tiie most dlotloctivehr 
"electronic". 

The inputs and controls of tlie PAIA 4710 
Balanced Modulator have been arranged to 
provide for this module's comienlent use u 
a Voltage Controlled Amplifier, as well as a 
sine wave freq/xoKy doubler. 




MODUOTIOIV 



Power Requirements: 

Input Impedaaoe; 

Output Impedance; 
Frequency Response; 
Carrier/Mod. Rejection: 



SPECinCATIONfi 
+18v. 



10 ma. 
+fiv. @ 1. 5 ma. 
-9v. @ 7 ma. 

Curler - 5K nominal 
Modulation - 60K nominal 
Control - 660K 

SK nominal 
irm?.. io30kftt. 

.'30 lib. typical 



4711 MDCER 



H there is one module U,at the developing syntheslst never seems to have 

.^^r T''^'''- ^'='"*='^'^'"'I«'««<' at ae instrument produces 
tacr^aslng sophistication and subUely In the sounds produced. ^ most cases 

ll '^^^^^^^ ^^^'^ component sZl 

The PAIA 4711 Mixer allows for the mbdng of up to 4 channels of nrmr™™ 
materia With individual level controls fbrlSS^ei^ P^.^^ JLwT 
4 mput channds to be split between the two output ehamiels in L proZ^on 

program material &om the 4 Inputs, — vi 



Power Requirements: 

Output Impedanm; 

Freq. Reeponae; 
(3db, lOKload) 
Max. Qaln: 
Max, Aiput Level; 
Cross Talk: 



BPECIFICATK>HS 

. -Bv. @ 4 ma. 
lOKobms 
leas Sum lOO ohms 
6 He. to 20 bSE. 

6db. 

lOv. p-p 
-60 db. 



4712 REVERB MODULE 

A reveriieration module Is a natural addition to any synthesizer system 
since (t provides an electro- mechanical equivalent to the delays and echos 
that define the acoustics of a large auditorium. The 4712 Revert) Mo^e 
v,ptimi7,es control nc^ibiliiy by allowing for the mixing of two separate 
mput signals as well as poet-mixing of the Input signaJe vrtth the processed 
reverb signal. Front panel switch allows for instantaneous pop-free 
termination of effects without affecting normal signal flow ttirou^ the modile 
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SPECIFICATIOHS 
Power Requirements; +9v. @ 3. 5 ma. 

-9v. @ 3. 5 ma. 
^patB: 2j mixing 

lopat In^iedance: iqok mto. 

Output Impedance: jegg 
Revertoraaon Time: 3 sec. nom. 



4720 voltage contholled 

oscillator' 

The 4720 Voltage C<HitrolIed 
Oscillator featores simultaneous 
raiap, triangle, sine and pulse/ 
square wave outputs; manually 
set or voltage controlled pulse 
width and 16 Hz. to 16 kHz. 
frequency response correspond- 
ing to 5 volt peak control volt- 
age. Front panel initial pitdi 
ctuitrol allows multiple oscU- 
lators to be offset and track one 
another chromaticly over the 
entire operating range. A self- 
zeroing front end and active, 
on-board voltage r^ulatlon 
combine to make tiie 4720 
extremely linear and stable. 




^7. 



SPECmCATIOKS 



Power Hequirements; 
Frequency Range: 

Output Levcjl: 
Output Waveforms: 

Control Voltage/ Frequency Response: 
Frequency Control Ii^ut Inqwdance: 
Pulse Width ModuIatJon Iiiput In^dance; 
PulseWldth Range: 



9 volts @ 20 ma. 
16 Hz. to 16 kHz. 

. St. peak to peak 

rarap, triangle, sloe, square/variable 
poise 

Linear 

270K 

6BK 

0 to 100% duly cycle 



4730 MULTI-BKIDAL FILTER 

A good filter la the oornersbme 
of a nmslc synthesis system. The 
PAIA 4730 has featureB that are 
ordinarily rcscrvcii for devices 
costing li to 20 tiiiios moj'c. Including 
SimulLanooua low. hi[;li, and band-pasK 
outputs and exti"cme linearity allowing 
the filter U> track the keyboard for 
numerous interesting effects. Yet, 




like all PAIA modules, the calibration 
procedure for this device has been 
refined so tiiat the only equipment 
required is a Volt-Ohm meter. 



SPECIF1CATE)NS 



Power Requirements: 
Outputs; 

C. V./Freq. Response; 

Ranges: 
Freq.: 
Q: 

Input Impedance; 
Control Input Impedance: 



+9v. fa 15 ma. 
-9v. @ 25 ma. 

I>ow Pass, Band-Pass, Bi^ Pass 
5i multanecuBly BvaHable, 

Linear 

16Bb. to IS kBz. 
. 5 to ISO 

200K TufaHmiim 

270K 
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4740 ENVELOPE Gi:xi^Ii.-.TOR 

The 4740 ADSR Envelope 
Generator provides the syuiheslst 
witb a triggerable source of pro- 
grammable time Tajying voltage 
fliat is useful in controlling filters, 
oscillators, amplifiers or other 
voltage controllable elements. 
Front panel controls allow inde- 
pendent, non -interactive adjust- 
ment of the output voltage's rise - 
Hme (attack), initial deciQr, 
BDBtala level and finsl release 
time. Electrical and mntm g l 
triggers are provided for and ' 
front panel light emitting diodes - - 
Indicate atatus of module. 



Power requirements: 
Trigger input Impedance; 
Output Impedance: 
Peak Output Voltage: 
Attack, Decay, Release 
Time Range; 
Triggering voltage: 
Sustain Level Range: 
Front Panel Indicators 




+18v. @ 17 ma. 
CG, 000 ohms nominal 
less than IK ohms 
5 volts nominal 

2 ms. to 1, B sec, nom, 
3. 5 volts nom. 
. 5 to 5 volts 

atl.^^•li :md liccay/ sustain 
Light Emitting Diodes 



2720-S CONTROL OSCILLATOR/ 
NOISE SOURCE 

The 2720-5 Control Osoaiator/ 
Noise Source is a dual function 
module providing a source of slow- 
ly varying sinusoidal control volt- 
age for tremolo, vibrato, filter 
sweeping, etc. and a white noise 
source useful in a variety of 
special effects including wind 
and surf sounds. 
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SPECIFICATIONS 



Module Power Bequlrements; 

Oscillator; 
Output: 

Output Impedance; 
Output Amplitude; 

Output D. C. Bias; 
Frequency Eange: 
Noise Source; 
Output: 

Output Impedance; 
Output Amplitude; 
Output D.C. Biu 



18v. @ 1.75 ma. 



Sinusoidal 
Nominal 5K or lesB 
One Qxed Gv. p-p output 
One Torloble 0 to Sr. p-p 

50% of peak to peak value 

1 to 25 Hz. In three oveiiapping ranges 

Broadbaul noise wnnlnBl lOO Hz. to 10 1^. 

Nominal IK 
.5v, p-p 
None 




4761 ROAD CASE 

The PAIA 4761 wing cabinet 1b a rugged module ease, capable of 
wltbstandlng &e abuse encountered wbea equ^Tinent iB taton cn tlie road. 
When used In a studio setup, &e 4761 offers the veraatUify of rearranging 
the system In a "building block" fashion to suil the Individual synthesist-s 
needs. The 4761 front panel provides ground coonectione between cabinets 
and increased patching Qexlbili^. 

SPECIFICATK>HS 



Case Dimensions; 
Module ^«ce; 



lB-1/8" X 7" X 9-1/*' 
13 single width wiqi^hTi^ 
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4782 KEYBOAHD/CASE 



The 4782 Is a self contained teyboard controller boused in a heavy du^ 
toadwortiiy case. The tiiree octaves of key selectable control voltage Is 
suplemcntcd by variable tuning, sample and hold, and variable glide eircuitiy. 
The self contained power supply elimijialca the need for multiple power 
jumix r:^ lunning to oliier c^iincts. Glide clrouitiy allows sweeping tones 
such as trombone slides or steel guitar, 

-\ ■ 

SPECIFICATIONS 



Dimensions; 
Power Requirement; 
Memal Power Supply Ootput: 

K^boardS^; 

Pitch control Range; 
Slowest Glide Rate: 
Control voltage output: 
Trigger Voltage Ou^mt; 

Tuning: 
Hold Time: 
Output In^>edance; 



31" X 13" X 4" 

110 volts AC 

±9 volts @ 25 ma, 
-MB volts @ 6 ma. 

3 octaves of standard AGO 
oonflguratlon from C to C 

1 octave minimum 

2. S seconds across entire keyboard 

. 3 volts to 5 volts minimum 

6 volt pulse on key depression 

6 volt step during tey depression 

Eaob key tunable 

20 seconds minimum after key release 

100 ohms nf >m<nBl 



4770 WATT BLOCK 

The 477Q i= the basis of the power supply system for the 4700/S. Three of 
these modules provide the ncccesary DC voltages for proper operation of the 
modules. As the eynthesii^cr system is expanded, the power supply modules 
are easily relocated, expanded or rewired as needed to suit the new system. 
A power switch is provided on the front panel as well as an LED indicator \Bxap 
to signiiy operation. Also mounted on the front panel are two sets of three 
Jack multiples - one for control voltages, one for audio signals, 

.eblllli:'--! ■■: 'r^: :■!'. i.:.'- -'r! ' ■':{ t,i ' . .,lr:- i-.^i " 





4780 SEQUENCER 

In basic terms, a. sequencer Is eln^ily another control voltage and trigger 
source. Unlike other controllers, however; It allows the user to pre-program 
an extended sequence of control voltage variaLJons that caji be called up on 
command and allows the variations to be executed at speeds beyond human 
capahlUtles, In addition to tlieir obvious applications In generaUng fast arp^gloB 
and automatic bass lines, sequencers can also be used as programmafale function 
generators, counters or clock sources. 

Considerable time and effort has gone into makinj; the 4780 as versatile as 
possible without losin;; the user in a hopeless tangle of operational details. Many 
of the internal housekeepi:^ functions are automatic yet externally available inputs 
and controls permit by-passing automatic fimctionB in favor of Wfl minl control. 

SPECIFICATIONS 
Power RequIrementsL 4-iev, @ 50 ma. 

±9v. @ 1 ma. 
Clock Rate: 2/sec. to 32/seo. 

Control voltage range: 0 - 6 v. nominal 

Additional Features; Buflt in glide. Light Emitting Diode indicates 
clock rate, Lllb stage status indioatoi?, AbnuBl and electrically ' ' 
activated controls, Z to 12 event re-cirtmlatli^ count c^MUltties. 
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THE 4700/S AS A S7OTEM 



The '3700/S is an assortment of the previously discussed modules which has 
capabilities competitive with commercial systems selling for several times the 
price. In fact, there are very tew, if any, synthesizers in the "under $2000" 
bracket that include a sequencer as a standard function. Also, many low cost 
filters provide only low pass output, or a choice of low pass or band pass. Barely 
do you see tiiree simultaneous filter outputs available. The module oomplement 
of the 4700/S is such that the sequencer can control a full synthesizer by Itself, 
and you still have a full array of modules for use wltb the keytuard. 

Anotlier concept of much d^ate Is the modular patchable system versus the 
prc-patohed ewltdi operated system. There Is no argument that the norraalized 
synthesizers fill a very usefiil role - specifically the musician who wajits to make 
ultra-fast changes on stage while he is performing, or someone who wants to 
add some new sounds to their repertoire without the need to fuDy understand 
uiiat they are doing. But for those of us who want to really learn about the nature 
of sound, the patchable qrstem can't be beat, Betaig able to utilize any module In 
any conflguraUon draws eve:y drop of performance out of the circuitry. After 
mastering the operation of the modules, most any sound that you can Imagine can 
be duplicated on a patchable system. Furllier, iho modular concept implies an 
obsolescence proof system, for ae your ideas grow you e.ui e^paml your system 
with a few more modules ralhor than selling the old system and veiilacini; it with 
a bigger better model. Most people find that after using a patch system, it 
doesn't take that much longer to Insert a few cords than it docs to flip several 
switches. Thus, more and more patehable systems are being seen on the road 
with musicians. 

The following section contains aeveral i-Mimples of patches for the 4700/S 
system. Starting with these sounds will help explam the uses and capabilities 
of the modules. After initially setting up the patch, experiment with altered 
settings on the controls and listen to tho changes that occur. This ^pe of 
experimentation is very helpAiI in becoming more familiar with the systom end 
how it works. 

The symbology used In the following diagrams to represent the various 
modules is fully explalneA in the FAIA manual "A Schematic Symbology For 

Synthesiser Patching Arrangements" which is provided with this manual. 
We have chosen to represent synthesizer patches in this manner because 
many people physically :ir!\uij:r their modular systems in different configur- 
ations. The symbology system Is universal and can be adapted to any 
synthesizer. 

Best of luck in your ajqierlments with the 4700/S; welcome to a irfiole new 
world of sound. 



1 ■ " 
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EFFECTS VSmC WHITE NOISE AS A SIGNAL SOURCE 



The randomness and wide frequency content of white noise makes an ideal 
basis for many sounds both musical and special effect. The mosi obvious is 
simulating the wind or the sound of the surt The noise output of the 2720-5 
Control OBclUator Nolae Source le patched to tbe 4730 filter input. The band- 
pasB output is the output of the patch. As a control source for the filter you 
can use a randomly tuned sequencer with a lot of glide, an envelope generator 
with long attack and release times, the keyboard with long glide time, or the 
control oscilhUor output. Each of these controllers gives a different effect, 
but tho common drawback Unit Ihey aren't completely random like Mother 
Nature's wind and surf. To increase randomness, feed more than one of 
these controllers Into the three control voltage Ii^ts of the filter. The 
raniloni sequencer pattern can be occurring ctmtiuuousljr vdiile the k^Juard 
output is user controlled to make the wind sweep higjier or lower d^f^'dtas *' 
on the location of ibe key pressed. Additionally, an envelope generator can 
be triggered by the k^board to cause an instantaneous gust of wind settling 
back to tbe level determined by which k^ was pressed. 

Increasing the Q of the 
niter causes a narrower 
biDKl of I'rcquoncies to be 
passed tliroui;li the filter. 
With Q at in;i\imu!ii and 
the keyboard as the only 
control source, you can 
generate a melodic wind 
and actually play melodies. 

Using an envelope gen- 
erator to control a filter with 
low Q setting and range switch 
at low, some very effect- 
ive thunder and explosion 
el'fectt c;tn lio added. Also, 
try the low pass output for 
these type of effects. The 
envelope gener^rs will 
most approximate en explo- 
sion with a minimum attack 
and long release. 

Using the noise source 
throuf^ a VGA which is con- 
trolled by an envelope gener- 
ator win produce M-hat 
cymbal effects. Set the 
envelope attack at minimum 
and the release at about 20%. 
Patch the keyboard pulse trigger 
to the Input of tbe envelope gen- 
erator. Every time jrou hit a key 
the cymbal sound will be produced. 




(SrNGLY OR 
COMBINED) 



Figure 1 - WIND/SUHF 



OUTPUT 




(USED AS A 
TRIGGER SOURCE 
ONLY) 



Figure 2 - CYMBAL 
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To add more e3q>reseIoa to the sound keep your hand on the release control 
of ae envelope generator and vary Ihe setting for different beats. This gives 
the effect of the hl-hat cymbal opening and closing. 

A keyboard controlled snare drum can be conceived which allows the 
user to pl^ a melody on the drum. The keyboard control voltage output sets 
the pUch of the VCO to duplicate tlie "strike tone" normally provided by the 
tuned drum head. The triangle or sine VCO output Is mixed with vMte noise 
at the mixer and processed through a VCA. The envelope generator fbr the 
VGA should have m i nimum attack and decay, maximum sustain and medium 
release. Triggering Ihe envelope generator with the pulse keyboard trigger 
insures that the drum sound sUl have no sustain. As an option, the noise 
soimse can be Altered prior to being mixed with the strike tone. Experiment 
with assortwl combinations of filter output and conii oi sources such as key- 
board, envelope generator, or fixed bias {as outlined in the strtog patch 
section), 



KBD 


OUT 




K. 




OUT 



Figure 3 - MELODIC SNAEE DRUM 



OUT 




Figure 4 - FLUTE 



OUT 

COMMENTS; 

4782: Pitch - Set to upper octave. 
Glide - Off. 

initial Freq, - Around 30 to 
50%, 

Attack - 20%. 
Decny - Minimum. 
Sustain - Maximum, 
Release - 20%, 



4720: 



-I 4740: 



This is a basic patch ushtg the soft sine wave of a VCO lo duplicate the sound of 
a flute. The medium attack and release on the envelope duplicates the effect of 
the build-up and collapse ot the air oolumn in the flute. The envelope generator, 
being tri^ered by the step trigger from liio keyboard, will generate a sustained 
signal as long as a key Is depresaed. The balanoed modulator is being used as a 
VCA for this patch. 
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(2) 4720 




Figures - PUNKBABB 



COMMENTS; 
K^board; 

4720' H: 



Bet to low ostave. 
Both VCO's use ramp output. 
VCO's luned in unison at lowest setting. 
Mix two inputs equally. 
Attack - Minimum. 
Decay - 20%. 
Sustatn - 60%. 
Release - 50% \ 
Lowpass Output. 
"Q" Coniro] - ^t)%tolOO%. , 
IMtlal Freq. - Below 50% If range switch le "hlgji". 

Maximum if range switch le "low". 

This patch Rives tlio furilty "wow" base sound mailf popular by Stevie Wonder, the 
Bee Gees and many others. The 4740 variable output can be changed manuallr 
while you are plajring for added eiqiression and variation. 



4711: 
4740: 



4730: 



(2)4720 



KBD 


OUT 








4710 



fL ) Mm 

1 CARRIE R 






VCO-^OUT 



AbSR 



4740 



.... - 



Figure 6 - CHIMES ( AND OTHER METALLTC SOUNDS ) 
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COMMENTS: 

Keyboard; Ht^ octave, no glide. 
4740: Attack - ^n« >>^im , 

Dec^ - lifaniSnim. 

Sustain - Maximum. 
Release - 50 to 100%. 
4720I8: Tune triangle VCO to an augmented fourth above the pulse VCO. 
Pulse VCO pulse width - 30%. 

This is a general purpose patch Ear bells. The settings shown will provide a sound 
of tubular chimes or church belle, Experiment with various permutations of this 
patch. How about a chime with sustain? To do this, use the keyboard step output 
rather than the pulse. Also play with the 4740 to get chimes with slow attack, etc. 
Tlie biggest variables in this p^xth are the VCO<b, 



(3)4720 




4 740 Figure 7 - STRINOS 

COMMENTS: 

E^fboard: Pitch control - bl^ range. 
Nct^Ide. 

VCO'S; Seined In unison, pulse output. 

Initial Freq, - ^proximately 30%. 

mitlal Pulse Width - 10 to 20%. 
LFO (Low Frequency Oscillator); 

Approximately 10 Hz. 

Very small output amplitude - 10%. 
Mixer: All signals mixed equally. 

Filter: Low pass output; Range- maxlinum; Q Control - 50%. 
ADSR: Attack - 20%, 
Decay - 30%. 

SBBtaln-60%. 

Release - 60%. 
Bias Suppfy (See Text) - ApproxlmBteljr 3 volts. 
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The sound of violins is a pleasing addition to any type of music. Strings are 
basicallly :in uaty sound to synthesize, but as you can ~cr- this patch uses some 
modules which aren't avadJable in the 4700/S — or are they? This patch was 
Initially developed on a joint 4700/2720 PAIA system, but with some special 
patching, ail functioas can be obtained on the 4700/S. Hopefully, tfalB will show 
the importance of e}q>ertmenting with tbe modules to find applications vibkib 
aren't immediately apparent from reading the front panel or instruction man- 
uals. Performance above and beyond the call of du^, you might say. 

The basic string sound comes from the narrow pulses generated by the 
VCO. Narrow pulses have a very widely distributed harmonic series and give 
a hollow, naSal effect. Three VCO'b are used to get ttie effect of a whole string 

section playing at once. All oscillators are tracking in unison, and are mixed to 
equal proportions. The low pass filter takes the sharp edge off the sound to 
duplicate the natural harmonic roll-off of a violin around 8 kHz, The settings 
given for the envelope generator are intermediate settings. Longer attacks can 
be used for "background" type strings, or shorter attacks for pizzicato strings. 
The release setting can be varied to simulate the reverberation of the concert 
hall - longer release times simulate more reverberant rooms, shorter tlmee 
for smaller or more absorbant rooms. Addition of Hie 4712 reverb unit 
(included in the 4700/8) or external echo units, [)hasers, or flangers at ttie 
output of t))i s jiatch will increase the apparent size of the group of strings and 
add more depth to the string sound. 

Now we get to the special palchinE effects. Bi a real string secHon, each 
violinist will generate his outi different vilirato. This generates a complex 
random system of beat frequencies within the sound. The 4700/S has one conlrel 
oscillator which can be patched directly to one of the 4720 VCOs, To generate the 
other vibrato signal we will use the 4780 sequencer. Only the first two stages of 
the sequencer will be used, so patch the second stage ou^t to the load Iiqnit. 
Swlteh VHe olpok to oondltlonal run, end press tbe load button. The first two U^ts 
should be blinktog alternately. Set the clock rafe iboiA 60%, and turn the liming 
controls for the first two stages completely to minimum. Patch the sequencer 
output to a coiiti-ol input on another VCO. Advance the tuning control on the first 
stage until you begin to hear an up/down trilling effect. Fine time this setting 
to get the amount of vibrato depth you will want. Now, advance the glide control 
In the otitput section until the vibrato smoo&s out to an ^iproxlmate sine wave. 
Fine tune the vibrato rate ( clock rate ), vibrato deptii (stage one tuning) and 
glide rate. Xf you are more ambitious, more stages of the sequencer conld be 
used to provide a pseudo-random vibrato signal. 

The fixed bias supply can be achieved by patching the full level output of tlie 
inuised envelope generator to its own trigger ii^nit. Set all controls to mtntnnim 
except sustato at maximum, and press the manual trigger button. The 4740 
should latch in the sustain mode, and the proper LED should remain lifted. The 
variable output now becomes a source of 0 to 5 volt regulated bias voltage. This 
voltage is patched to the control input of the 4730 filter and adjusted for the 
"stringiest" sound. Some may prefer to have Uie Q control higher than suggesU 
ed, but as always - e}q>erlmemt will all controls to a^ust the sound to your own 
taste. 

.Uln - ■:ii7.-:Cii' i'.y.:',' ■- r-r vi'",!. 
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